The molecular basis for functional plasticity in type I interferon signaling.
Type I interferons (IFNs) are best known for their role in innate immunity, but they are also involved in other functions including immunomodulation, restricting proliferation, cancer surveillance, and the regulation of the adaptive immune response. All these responses are mediated through the interaction with a single cell surface receptor, albeit at different ligand and receptor concentrations, ligand subtypes, and time of activation. Here we review the functional plasticity of IFN signaling from a quantitative perspective, showing how variations in different ingredients of the system lead to differential IFN responses and how cells tune the system to maximize efficiency while minimizing detrimental effects. We present a basic model wherein the integrated action of different feedback mechanisms can provide sufficient temporal control to differentially drive cellular decisions.